Red blood cell membrane-facilitated release of nitrite-derived nitric oxide bioactivity.
The reduction of nitrite by deoxyhemoglobin to nitric oxide (NO) has been proposed as a mechanism for the transfer of NO bioactivity from the red blood cell (RBC) to the vasculature. This transfer can increase vascular dilatation. The major challenge to this hypothesis is the very efficient scavenging of NO by hemoglobin, which prevents the release of NO from RBCs. Previous studies indicate that the reaction of nitrite with deoxyhemoglobin produces two metastable intermediates involving nitrite bound to deoxyhemoglobin and a hybrid intermediate [Hb(II)NO(+) ↔ Hb(III)NO] where the nitrite is reduced, but unavailable to react with hemoglobin. We have now shown how unique properties of these intermediates provide a pathway for the release of NO bioactivity from RBCs. The high membrane affinity of these intermediates (>100-fold greater than that of deoxyhemoglobin) places these intermediates on the membrane. Furthermore, membrane-induced conformational changes of the nitrite-reacted intermediates facilitate the release of NO from the hybrid intermediate and nitrite from the nitrite-bound intermediate. Increased membrane affinity, coupled with facilitated dissociation of NO and nitrite from the membrane-bound intermediates, provides the first realistic mechanism for the potential release of NO and nitrite from the RBC and their potential transfer to the vasculature.